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1. Title of 

Toner 

2. Scope of 

1) A 
mouth of a 



Specification 

the Device 

replenishing apparatus 
Claims for Utility Model Registration 

toner replenishing apparatus, characterized in that a bottle 
toner replenishing bottle whose bottle mouth can be attached to 
a mouth portion of a replenishing hopper is closed by a plug member that 
can be pushed open from outside, and that a plug opening member for pushing 
open the plug member is provided to the mouth portion of the replenishing 
hopper. 

2) A toner replenishing apparatus according to Claim 1, wherein the 
plug member is urged into press contact with the bottle mouth by an elastic 
member provided in an inner portion of the toner replenishing bottle. 
3. Detailed Description of the Device 

The present device relates to a 
electrophotographic copying machine or 
The term 'toner* as used herein 
two-component developer but 



toner of 
developer. 
As 

like, it 
operat ion 
contained 



toner replenishing 
the I ike. 

refers not only to 
also to a toner 



apparatus for an 



an 
of 



electrostatic 
one-component 



the replenishing hopper 
and contaminates the 
or the I ike sp ills onto 



is well known, in electrophotographic copying machines or the 
is necessary to replenish toner that has been used up during an 
of the electrophotographic machines. Conventionally, toner is 
in a bottle or a container made of synthetic resin. Accordingly, 
toner replenishment can be performed by uniformly directing toner into a 
replenishing hopper of a copying machine base while tilting an opened 
bottle or the like. With such a toner replenishing method, however, there 
are cases where fingertips are stained with toner at the time of opening 
the bottle, the toner stirred up into the air from 
during toner replenishment scatters around 
environment, and the toner remaining in the bottle, 
the floor to stain or damage the clothes. 

In view of the above-described problems associated with conventional 
toner replenishment, the present device proposes a structure in which a 
bottle mouth of a toner replenishing bottle whose bottle mouth can be 
attached to a mouth portion of a replenishing hopper is closed by a plug 
member that can be pushed open from outside, and in which a plug opening 
member for pushing open the plug member is provided to the mouth portion of 
the replenishing hopper. 

Hereinbelow, the present device will be described in detail by way of 
embodiments thereof shown in the drawings. 

Figs. 1 through 8 show a first embodiment of the present device. A 
toner replenishing bottle B, which can be attached to a mouth portion 1 of 
a replenishing hopper A provided in the inner part of a copying machine 



1 



1 



base, has a main body 2 that is formed as a narrow-mouthed round bottle by 
blow molding from a synthetic resin material, with a male thread 8 being 
formed at the large-diameter bottom portion of the main body 2. Further, 
replenishing toner T is accommodated in the main body 2, and the bottom 
opening of the main body 2 is closed by a circular bottom lid 5 having a 
female thread 4 capable of threaded engagement with the male thread 8. 

Further, formed" integral ly wi th the inner central port ion" of the 
bottom lid 5 is a narrow guide tube 6 located in the central portion of the 
main body 2, with a compression spring 7 being disposed in the inner part 
of the guide tube 6. On the other hand, the main body 2 has a narrow mouth 
portion 8 that can be fitted into the mouth portion 1 of the replenishing 
hopper A. A plug member 10 made of hard rubber or the like is seated on an 
inner shoulder surface 9 of the narrow mouth portion 8. Fixed to the inner 
end portion of the plug member 10 is a slide bar 11 that is slidably 
inserted in the guide tube 6, with the compression spring 7 being brought 
into press contact with the distal end surface i)f the slide bar 11. 
Further, fixed to the outer end portion of the plug member 10 is an 
engaging bar 12 protruding outward from the narrow mouth portion 8 of the 
main body 2. 

Located in the mouth portion 1 of the replenishing hopper A is a plug 
opening member, that is, a spider 13 with which the distal end surface of 
the engaging bar 12 comes into contact and engages. As shown in Fig. 3, 
the spider 13 is composed of multiple radial ribs 14 and a circular pad 15 
formed integrally at the center of the ribs 14. The replenishing toner T 
is put into the replenishing hopper A through of the space defined between 
the ribs 14. 

The toner replenishing apparatus of the first embodiment is 
constructed as described above. Since the plug member 10 closes due to the 
force of the compression spring 7, even when the toner replenishing bottle 
B is inverted as shown in Fig. 1, the replenishing toner T accommodated 
therein does not spill out. Accordingly, toner replenishment can be 
performed by inverting the toner replenishing bottle B to bring the narrow 
mouth portion 8 of the toner replenishing bottle B into alignment with the 
mouth portion 1 of the replenishing hopper A, and then strongly pushing the 
toner replenishing bottle B downward as shown in Fig. 2. That is, by 
strongly pushing the toner replenishing bottle B, the engaging bar 12 is 
brought into contact and engagement with the spider 13, whereby the plug 
member 10 is pushed upward against the force of the compression spring 7 so 
the plug member 10 opens, allowing the replenishing toner T in the toner 
replenishing bottle B to outflow into the replenishing hopper A. Further, 
when the force applied to the toner replenishing bottle B is released after 
the toner replenishment, the plug member 10 closes due to the restoring 
force of the compression spring 7, so that any toner remaining in the toner 
replenishing bottle B does not spill out at the time of detaching the toner 
replenishing bottle B. 

Figs. 4 and 5 show a second embodiment of the present device. A 
toner replenishing bottle B1, which can be attached to a mouth portion 1A 
of a replenishing hopper A1 provided in the inner part of a copying machine 
base, has a main body 2A that is formed as a narrow-mouthed round bottle by 
blow molding from a synthetic resin material, with an annular protrusion 16 
being integrally formed with the large-diameter bottom portion of the main 
body 2A. Further, the replenishing toner T is accommodated in the main 
body 2A, and the bottom opening of the main body 2A is closed by a circular 
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bottom lid 5A having an annular groove 17 capable of elastic engagement 
with the annular protrusion 5A. 

Further, formed integrally with the inner central portion of the 
bottom lid 5A is a narrow guide tube 6A located at the central portion of 
the main body 2A, with a compression spring 7A being disposed in the inner 
part of the guide tube 6A. On the other hand, the main body 2 has a narrow 
mouth portion 8A that can be fitted" into the mouth portion 1 A- of the 
replenishing hopper A1. A plug member 10A made of hard rubber or the like 
is seated on an inner shoulder surface 9A of the narrow mouth portion 8A. 
Fixed to the inner end portion of the plug member 10A is a slide bar 1 1 A 
that is slidably inserted in the guide tube 6A, with the compression spring 
7A being brought into press contact with the distal end surface of the 
slide bar 11A. Further, fixed to the outer end portion of the plug member 
10A is an engaging bar 12A protruding outwards from the narrow mouth 
portion 8A of the main body 2A. 

The mouth portion 1A of the replenishing hopper A1 is closed by a 
hinged lid 18. The hinged lid 18, which is pivotably supported to the 
replenishing hopper A1 by means of a hinge shaft 19, is urged in the 
closing direction by a spring 20 exerting a force sufficiently smaller than 
that of the compression spring 7. Further, the hinged lid 18 has a stopper 
protrusion 21 that is bent at an angle, allowing the hinged lid 18 to 
remain open until the stopper protrusion 21 comes into contact and 
engagement with the lower surface of the replenishing hopper A1. 

The toner replenishing apparatus of the second embodiment is 
constructed as described above. Since the plug member 10A closes due to 
the force of the compression spring 7A, even when the toner replenishing 
bottle B1 is inverted as shown in Fig 4, the replenishing toner T 
accommodated therein does not spill out. Accordingly, toner replenishment 
can be performed by inverting the toner replenishing bottle B1 to bring the 
narrow mouth portion of the toner replenishing bottle B1 into alignment 
with the mouth portion 1A of the replenishing hopper A1, and then strongly 
pushing the toner replenishing bottle B1 downward as shown in Fig. 5. That 
is, since, as described above, the force of the compression spring 7A is 
made sufficiently larger than the force of the spring 20, the hinged lid 18 
is first pushed open by the distal end portion of the engaging bar 12A; 
when the stopper protrusion 21 comes into contact and engagement with the 
lower surface of the replenishing hopper A, the compression spring 7A 
contracts, causing the plug member 10A to open as shown in Fig. 5, whereby 
the replenishing toner T in the toner replenishing bottle B1 outflows into 
the replenishing hopper A1. Further, when, after replenishing toner, the 
force applied to the toner replenishing bottle B1 is released, the 
restoring force of the compression spring 7A causes the plug member 10A to 
close, whereby toner remaining in the toner replenishing bottle B1 does not 
spill out at the time of detaching the toner replenishing bottle B1. 
Further, upon detaching the toner replenishing bottle B1 from the 
replenishing hopper A1, the hinged lid 18 closes due to the force of the 
spring 20, thereby making it possible to prevent any toner stirred up into 
the air inside the replenishing hopper A1 from scattering outwards. 

Figs. 6 and 7 show a third embodiment of the present invention. A 
toner replenishing bottle B2 accommodating replenishing toner T has a main 
body 2B that is formed as a narrow-mouthed round bottle by blow molding 
from a synthetic resin material, with a male thread 3B being formed at the 
large-diameter bottom portion of the main body 2B. Further, the bottom 
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opening of the main body 2B is closed by a bottom lid 5B having a female 
thread 4B capable of threaded engagement with the male thread 3B. Further, 
formed integrally with the inner central portion of the bottom lid 5B is a 
narrow guide tube 6B located in the central portion of the main body 2B, 
with a compression spring 7B being disposed in the inner part of the guide 
tube 6B. On the other hand, formed in a narrow mouth portion 8B of the 

main body- 2B is a male thread 23 capable of threaded engagement with a 

female thread 22 in a mouth portion 1B of the replenishing hopper A2. 

A plug member 10B made of hard rubber or the like is seated on an 
inner shoulder surface 9B of the narrow mouth portion 8B of the main body 
2B. Fixed to the inner end portion of the plug member 10B is a slide bar 
1 1B that is slidably inserted in the guide tube 6B. Further, formed in the 
outer end portion of the plug member 10B is a recess 25 for receiving the 
distal end of a plug opening bar 24 that will be described later. 

On the other hand, the top opening portion of the replenishing hopper 
A2 is covered with an opening/closing lid 21 that can be opened while 
gripping a knob 26. Located in the center of the mouth portion of the 
replenishing hopper A2 is an L-shaped plug opening bar 24 whose proximal 
portion 24a is fixed to the replenishing hopper A2. 

The toner replenishing apparatus of the third embodiment is 
constructed as described above. Since the plug member 10B is closed by the 
force of the compression spring 7B, even when the toner replenishing bottle 
B2 is inverted as shown in Fig. 6, the replenishing toner T accommodated 
therein does not spill out. Accordingly, toner replenishment can be 
performed by opening the opening/closing lid 27 of the replenishing hopper 
A2 and then pushing the male thread 23 in the narrow mouth portion 8b of 
the toner replenishing bottle B2 into the female thread 22 of the 
replenishing hopper A2. That is, as the toner replenishing bottle B2 is 
pushed in, the distal end of the plug opening bar 24 comes into engagement 
with the recess 25 of the plug member 10B and the plug opening bar 24 is 
lifted up, thus causing the plug member 10B to open as shown in Fig. 7, 
whereby the replenishing toner T in the toner replenishing bottle B2 is put 
into the replenishing hopper A2. Further, when, after the toner 
replenishment, the toner replenishing bottle B2 is detached from the 
replenishing hopper A2, the plug member 10B returns to the closing position 
due to the force of the compression spring 7B so that any toner remaining 
inside the toner replenishing bottle B2 does not spill out. It should be 
noted that when the opening/closing lid 27 is closed after detaching the 
toner replenishing bottle B2 from the replenishing hopper A2, it is 
possible to prevent any toner stirred up into the air inside the 
replenishing hopper A2 from scattering outwards. 

Figs. 8 and 9 show a fourth embodiment of the present device. A 
toner replenishing bottle B3 accommodating replenishing toner T has a main 
body 2C that is formed as a narrow-mouthed round bottle by blow molding 
from a synthetic resin material, with a male thread 3C being formed at the 
large-diameter bottom portion of the main body 2C Further, the 
replenishing toner T is accommodated in the main body 2C, and the bottom 
opening of the main body 2C is closed by a circular bottom lid 5C having a 
female thread 4C capable of threaded engagement with the male thread 3C. 

Further, formed integrally with the inner central portion of the 
bottom lid 5C is a narrow guide tube 6C located in the central portion of 
the main body, with a compression spring 7C being disposed in the inner 
part of the guide tube 6C. On the other hand, the main body 2C has a 
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narrow mouth portion 8C that can be fitted into a mouth portion 1C of a 
replenishing hopper 3A. A plug member 10C made of hard rubber or the like 
is seated on an inner shoulder surface 9C of the narrow mouth portion 8C. 
Fixed to the inner end portion of the plug member 10C is a slide bar 1 1 C 
that is slidably inserted in the guide tube 6C, with the compression spring 
7C being brought into press contact with the distal end surface of the 
si ide bar 11 C. Further, fixed to - the outer end portion of the plug member 
10C is an engaging bar 12C protruding outward from the narrow mouth portion 
8C of the main body 2C. 

The mouth portion 1C of the replenishing hopper A3 is closed by a 
pair of hinged lids 28A, 28B that can be pushed open by the narrow mouth 
portion 8C of the toner replenishing bottle B3. The hinged lids 28A, 28B, 
which are each urged in the closing direction by a spring (not shown), are 
each attached to the replenishing hopper A3 by means of a hinge. As shown 
in Fig. 9, the hinged lids 28A, 28B are pushed open by the distal end of 
the narrow mouth portion 8C when the narrow mouth portion 8C is fully 
fitted into the mouth portion 1C of the replenishing hopper A3. 

Located within the replenishing hopper A3, that is, below the hinged 
lids 28A, 28B, is a spider 29 with which the distal end surface of the 
engaging bar 12 comes into contact and engages. The spider 29 has a pad 31 
supported by radial ribs 30, so the replenishing toner T can flow into the 
replenishing hopper A3 by way of the space defined between the ribs 30. 

The fourth embodiment is constructed as described above. Since the 
plug member 10C is closed by the force of the compression spring 7C, even 
when the toner replenishing bottle B3 is inverted as shown in Fig. 8, the 
replenishing toner T accommodated therein does not spill out. Accordingly, 
toner replenishment can be performed by inverting the toner replenishing 
bottle B3 to bring the narrow mouth portion 8C of the toner replenishing 
bottle B3 into alignment with the mouth portion of the replenishing hopper 
A3, and then pushing the toner replenishing bottle B3 downward as shown in 
Fig. 9. That is, as the toner replenishing bottle B3 is pushed in, the 
hinged lids 28A, 28B are pushed open by the distal end of the narrow mouth 
portion 8C, whereby the distal end portion of the engaging bar 12 is 
brought into contact and engages with the pad 31. Accordingly, as the 
toner replenishing bottle B3 is further pushed in, the compression spring 
7C contracts, causing the plug member 10C to open, whereby the replenishing 
toner T in the toner replenishing bottle B3 flows into the replenishing 
hopper A3. Further, when, after the toner replenishment, the force applied 
to the toner replenishing bottle B3 is released, the plug member 10C is 
closed by the restoring force of the compression spring 7C, whereby any 
toner remaining in the toner replenishing bottle B3 does not spill out at 
the time of detaching the toner replenishing bottle B3. Then, upon 
detaching the toner replenishing bottle B3 from the replenishing hopper A3, 
the mouth portion 1C of the replenishing hopper A3 is automatically closed 
by the hinged lids 28A, 28B, thereby making it possible to prevent toner 
stirred up into the air in the replenishing hopper A3 from scattering 
outwards. 

Figs. 10 through 12 show a fifth embodiment of the present device. A 
toner replenishing bottle B4 accommodating replenishing toner T has a main 
body 2D that is formed as a wide-mouthed bottomed round bottle by blow 
molding from a synthetic resin material. Formed at the large-diameter 
mouth portion of the main body 2D is a female thread 34 with which a male 
thread 33 of a cap 32 formed by resin molding is threadedly engaged. The 



cap 32 is molded from a synthetic resin material into a funnel-like 
configuration having a mouth portion 35 that can be fitted into a mouth 
portion 1D of a replenishing hopper A4. A plug member 10D capable of 
expanding and contracting in the longitudinal direction is seated on the 
inner shoulder surface of the mouth portion 35. 

The plug member 10D, which is formed as a hollow member having a 
be I lows barrel 10a that can be pushed into contraction by an external 
force, has a head portion 10b protruding outward from the mouth portion 35 
of the cap 32. Further, a proximal portion 10c of the plug member 10D is 
supported by a receiving plate 36 located between the main body 2D and the 
cap 32. The receiving plate 36 has multiple ribs 37 extending in the 
centripetal direction and supporting the proximal portion 10c of the plug 
member 10D. Accordingly, the replenishing toner T accommodated in the main 
body 2D outflows toward the cap through the space defined between the ribs 
37. 

On the other hand, located Jn the mouth portion ID of the 
replenishing holler A4 is a plug opening member, that is, a spider 38 with 
which the head portion 10b of the plug member 10D can come into contact and 
engage. The spider 38 is composed of multiple radial ribs 39 and a 
circular pad 40 that is integrally formed at the center of the ribs 39. 
The replenishing toner T is put into the replenishing hopper A4 by way of 
the space defined between the ribs 39. 

The toner replenishing apparatus of the fifth embodiment is 
constructed as described above. Since the mouth portion 35 of the toner 
replenishing bottle B4 is closed by the elastic force of the plug member 
10D, even when the toner replenishing bottle B4 is inverted as shown in 
Fig. 10, the replenishing toner T accommodated therein does not spill out. 
Accordingly, toner replenishment can be performed by inverting the toner 
replenishing bottle B4 to bring the mouth portion 35 of the toner 
replenishing bottle B4 into alignment with the mouth portion 1D of the 
replenishing hopper A4, and then strongly pushing the toner replenishing 
bottle B4 downward as shown in Fig. 11. That is, by strongly pushing the 
toner replenishing bottle B4, the head portion 10b of the plug member 10D 
is brought into contact and engagement with the spider 38, causing the 
bellows barrel 10a of the plug member 10D to contract, whereby the plug 
member 10D becomes open and the replenishing toner T in the toner 
replenishing bottle B4 outflows into the replenishing hopper A4. Further, 
when the force applied to the toner replenishing bottle B4 is released 
after the toner replenishment, the plug member 10D is closed due to the 
restoring force of the plug member 10D itself, whereby toner remaining in 
the toner replenishing bottle B4 does not spill out at the time of 
detaching the toner replenishing bottle B4. 

As is apparent from the foregoing description, according to the 
present device, toner replenishment can be performed without touching the 
replenishing toner with hand at all, whereby hands, clothes, or the like 
are not stained with toner. Further, since toner replenishment is 
performed with the mouth portion of the replenishing hopper closed by the 
toner replenishing bottle, it is possible to prevent toner stirred up into 
the air in the replenishing hopper from scattering outwards. Further, the 
plug member of the toner replenishing bottle which is used in the present 
device is automatically closed upon detachment of the toner replenishing 
bottle from the replenishing hopper, thereby achieving the effecting of 
preventing toner remaining in the any toner replenishing bottle from 



accidentally spilling onto the floor or the like. 
4. Brief Description of the Drawings 

Fig. 1 is a sectional view of a toner replenishing apparatus 
according to a first embodiment of the present device, Fig. 2 is a 
sectional view of the apparatus during toner replenishment, Fig. 3 is an 
enlarged main portion perspective view of the apparatus, Fig. 4 is a 
"sec t tona l v i ew of a* tone r r ep I en i sh i ng appa r a t us acco rd i ng to~a~ second " 
embodiment of the present device, Fig. 5 is a sectional view of the 
apparatus during toner replenishment, Fig. 6 is a sectional view of a toner 
replenishing apparatus according to a third embodiment of the present 
device, Fig. 7 is a sectional view of the apparatus during toner 
replenishment, Fig. 8 is a sectional view of a toner replenishing apparatus 
according to a fourth embodiment of the present device, Fig. 9 is a 
sectional view of the apparatus during toner replenishment, Fig. 10 is a 
sectional view of a toner replenishing apparatus according to a fifth 
embodiment of the present device, Fig. 11 is a sectional view of the 
apparatus during toner replenishment, and Fig. 12 is a sectional view taken 
along the line X 1 1 —X 1 1 of Fig. 11. 

T . . . replenishing toner 

A, A1, A2, A3, A4 . . . replenishing hopper 

B, B1, B2, B3, B4... toner replenishing bott le 
10, 10A, 10B, 10C, 10D... plug member 

13 ... spider (plug opening member) 

18 ... opening/closing lid (plug opening member) 

24 . . . plug opening bar (plug opening member) 

29... spider (plug opening member) 

38... spider (plug opening member) 
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